Babesia bovis merozoite surface protein-2c (MSA-2c) contains highly immunogenic, conserved B-cell epitopes that elicit neutralization-sensitive antibodies in cattle.
The search for vaccine candidates against bovine babesiosis caused by Babesia bovis is greatly focused on the identification of merozoite surface-exposed antigens that are widely conserved, functionally relevant and immunodominant in cattle protected against B. bovis infections. We have recently identified msa-2c, a member of the B. bovis variable merozoite surface antigen (VMSA) gene family, which in contrast to other members, appears to be highly conserved among geographically distant B. bovis strains. In this study, we further investigated the potential of the msa-2c gene product as diagnostic and vaccine candidate for bovine babesiosis. RT-PCR studies demonstrated that MSA-2c is transcribed in merozoites of the Argentine R1A strain. In addition, antibodies against R1A recombinant MSA-2c reacted in immunoblots with a single protein of approximately 30kDa in B. bovis merozoite extracts from both R1A and Australian "S" strains, demonstrating translation of this protein in these two strains and conservation of B-cell epitopes between them. These antibodies reacted with the cell surface of R1A merozoites in fixed immunofluorescence assays, indicating the surface localization of MSA-2c. This localization was confirmed by live immunofluorescence studies in two different strains, R1A and S2P. These results also demonstrate the conservation of MSA-2c surface-exposed B-cell epitopes between these two strains. Sera from cattle either naturally or experimentally infected with Argentine strains of B. bovis specifically recognized rMSA-2c in immunoblots, reinforcing the idea that B-cell epitopes in rMSA-2c are widely conserved among field strains of B. bovis. Furthermore, our results show that these B-cell epitopes are highly immunogenic, suggesting that MSA-2c may be a useful diagnostic tool for the detection of bovine babesiosis by B. bovis. Experimental vaccination of five bovines with rMSA-2c resulted in elicitation of high specific anti-rMSA-2c IgG titers, with similar amounts of IgG(1) and IgG(2) produced. Importantly, bovine anti-rMSA-2c antibodies were able to neutralize in vitro bovine erythrocyte invasion by R1A merozoites suggesting a significant functional role for MSA-2c. Taken together these results postulate MSA-2c as a candidate for the development of novel tools for improved control of bovine babesiosis.